Aerosols in the South Pacific Easterlies have been sampled at American Samoa with a cascade impactor and analysed for Pb, Ba, K, Ca, Sr, and Rb by isotope dilution mass spectrometry using ultraclean procedures. Some 84% of the Pb was found in fine (-<0.5/am) aerosols which were collected on the backup filter with an efficiency of only 33%. Sea salt and eroded terrestrial material (dust) containing 6% and < 1% respectively, of the Pb (sea salt indexed by the metals K, Ca, Sr, and Rb and dust indexed by Ba) were collected on early stages of the impactor, although 65% of the dust, because of its larger size, was lost to surfaces of the rain shelter before reaching the impactor. The remaining 10% of the Pb was associated with plant leaf waxes of continental origin which produced Pb and Ba peaks on stage 4 (0.5/am) of the impactor.
INTRODUCTION
Marine boundary layer air samples were collected with a cascade impactor at a remote site in the South Pacific easterlies. This experiment was part of the National Science Foundation SEAREX (Sea-Air Exchange) Program carried out at American Samoa in 1981. Descriptions of the program, site, and relation to other major wind systems are given by Duce et al. [1983] and Arimoto et al. [1987] .
The aims of this study were: (1) to confirm the findings of previous work which indicate that sea salt and dust (eroded terrestrial material) are represented as micron-sized particles of similar size while the heavy metals are concentrated on submicron particles, (2) to ascertain the distribution of Pb between these three components in marine air and to seek evidence of micron-sized particles of continental origin which could be associated with plant leaf wax particles, and (3) to determine the extent to which sea salt aerosols are enriched in Pb so that a reliable correction for recycled sea salt can be made in calculations of Pb input fluxes to the oceans.
EXPERIMENT

Sampling Site
The collection site was Cape Matatula (14øS, 170øW) located on the northern tip of Tutuila Island in American Samoa. The sampling devices were mounted on top of a 18-m tower, located on the edge of a sheer 30-m cliff. The approaching air was monitored continuously by meteorological recording devices and the decision to collect samples was made manually. Only those air parcels believed not to be contaminated by local emissions of anthropogenic lead were accepted. Some of the constraint evaluation techniques have been described by Arimoto et al. [1987] . 
Preparation of Cascade Impactor for Sampling
The cleaning and assembly of the impactor was done in the California Institute of Technology (CIT) Pb-free laboratory. The Whatman 41 filter media used on impactor stages was subjected to sequential leaching by dilute HF, ultrapure H20, dilute HC1, ultrapure H20. Components of the impactor were leached in dilute HNO3 and high-purity H20, and then dried at ambient temperature. Because of a logistical problem, cleaned cellulose backup filters supplied by the Center for Atmospheric Chemistry Studies, University of Rhode Island (URI), were substituted for CIT backup filters. The assembled impactor was hermetically sealed in polyethylene bags for transportation to Samoa. At the sampling site, clean laboratory techniques were employed to handle and install the device in the shelter. Following the sampling period, the impactor was again hermetically sealed in polyethylene for transport to the CIT laboratory.
Chemical Analysis of Filters
Samples were analysed for K, Ca, Rb, Sr, Ba, and Pb by isotope dilution mass spectrometry. The slotted filter media used as impactor surfaces on stages 1 to 5 consisted of nine 12.5 cm x 1 cm strips of paper arranged in a rectangular grid. The strips were sequentially numbered starting at one outside edge of the grid and were individually removed for analysis. There was a tenth collection strip on the outside edge of the grids on stages 2, 3, 4, and 5, but this was partly covered by the device itself and therefore was not analyzed. Some strips of the slotted filters were analyzed separately, while others were pooled and digested together. For instance, on stage 1, strips 4, 6, 7, and 8 were pooled while 2, 3, 5, and 9 were analyzed separately. In stage 2, strips (2, 3, 8), (1, 9) and (4, 5, 6, 7) were pooled and analyzed.
The backup filter consisted of a 25.4 cm x 20.3 cm sheet which was torn into quarters for analysis with the aid of acid-cleaned stainless steel tweezers. A 1-cm border on the backup filter was not analyzed because it was shielded by the gasket from exposure.
Each sample was digested with a HNO3/HC104 mixture in a covered 10-mL quartz beaker. The beaker was first preconditioned with a HNO3(3 mL)/HC104(0.3 mL) mixture, which was discarded. Tracers enriched in 41 K, 42Ca, 87Rb, 84Sr, 136Ba, and 2øspb were weighed into the beaker, then filter. Large variations in this blank determined on different portions of unexposed filters made it impossible to determine air sample Ba on the backup filter.
Potassium, rubidium, calcium, and strontium. Because of the relatively large quantity of these metals present in the air samples, the blank corrections were generally less than a few percent of the sample.
Isotope Dilution Mass Spectrometry (IDMS)
Enriched isotopes were added to the sample prior to dissolution. After chemical treatment, metals were determined by IDMS using a single-focusing, sector field mass spectrometer fitted with a thermal ionisation source and an electron multiplier detector [Patterson and Settle, 1976] . For the purpose of this study the following isotope ratios were measured in the sample: 2ø8pb/2ø7pb, 138Ba/136Ba, 88Sr/84Sr, 4øCa/42Ca, 39K/41K, and 85Rb/87Rb.
RESULTS AND DISCUSSION
Uniformity of Deposition
Heterogeneity of deposition among the nine strips in each of two impactor stage grids is shown in Figures la, lb , and lc. These show distributions of Pb, Ba, and Ca respectively, across grids of impactor stages 1 and 2. Such data acquired for grids from other stages showed no definite trends and are not plotted.
It can be seen that Ca is uniformly distributed across both stages, while Ba is concentrated at the center and falls off at the edges. An asymmetry in the deposition is particularly noticeable on stage 1 and may reflect the orientation of the impactor in the shelter. The plateaulike shape of the deposition may be an artifact of pooling strips 4, 6, 7, and 8 for analysis. A similar edge effect in deposition occurs on stage 2, although not as marked. Pb is uniformly distributed across stage 2, but because only two stage 1 grids were successfully Data from a low-velocity bulk air filter sample and from a dry deposition plate sample, collected simultaneously with the impactor sample, are compared with the impactor data in Table 1 Figures 2b and 2d) 
Dust, Indexed From Ba
The impactor should have collected a total of 114 ng of Ba, computed from the amount of Ba collected by the lowvelocity bulk filter, but it collected only 35% of this quantity.
Ba can be used as an index for soil dust with an accuracy comparable to that for an A1 index [Patterson and Settle, 1987] , and data in Table 2 and Figure 2fshow that more than half of the dust collected by the impactor was deposited on the first stage. The sharp cutoff between the stages 1 and 2 suggest that the dust particles were significantly larger than 7/am. It appears that about 65% of the dust in the air was not passed through the impactor but probably collected on rain shelter surfaces before reaching it. The rain shelter for the low-velocity bulk filter was an open-ended, downwardfacing shield which provided an unobstructed pathway for aerosols to the filter. The pathway for aerosols to the high-velocity impactor involved two right-angled turns within a confined space, which probably sorted out much of the larger dust particles before they reached the impactor.
